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Huge-Scale Data-Intensive Science
Blackhole Image: Event Horizon Telescope LHC: Large Hadron Collider
EVT: How much data generated?
• "Through the receiver and 
backend electronics at each 
telescope, the sky signal is mixed 
to baseband, digitized, and 
recorded directly to hard disk, 
resulting in petabytes of raw VLBI 
voltage signal data.”
-well, happens to be 5 petabytes!
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LHC
• “If we wanted to keep all 30 
million events per second we 
would need about 2,000 
petabytes to store a typical 12-
hour run. For a typical running 
year of 150 days uptime, this 
would mean almost 400,000 
PetaBytes = 400 ExaBytes per 
year - a huge amount of data 
we would not be able to store" 
• - Andreas Hoecker, CERN 
research physicist 
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Digital Pathology
• Whole slide images  (WSI) 
are very large in size
• Over 1 billion pixels
• 1 image can be 5-6 GB in size
• Need 1 PB of storage for a 
million images
• Memorial Sloan Kettering 
Cancer Center alone has 
generated more than a 
million WSIs
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Source: https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm552742.htm
Source: https://portal.gdc.cancer.gov
Slide Courtesy: Praveen Rao, University of Missouri-KC
Hmm…
• You may think they are “special cases”
• The thing is that they are not. It’s becoming a norm.
• Some Examples:
• LSST: Large Synoptic Survey Telescope
• SKA: Square Kilometer Array
• Polar Geospatial data (see: https://www.pgc.umn.edu/about/)
• Image data in medical and biomaterial fields, generated by instruments such Confocal 
and multiphoton microscopes
• DNA data: ” "A single byte (or 8 bits) can represent 4 DNA base pairs. In order to 
represent the entire diploid human genome in terms of bytes, we can perform the 
following calculations: 6×10^9 base pairs/diploid genome x 1 byte/4 base pairs = 
1.5×10^9 bytes or 1.5 Gigabytes, about 2 CDs worth of space!”1
61Source: https://bitesizebio.com/8378/how-much-information-is-stored-in-the-human-genome/
Huge Data Workshop
• Call to the Community to collectively address to Computing, 
Networking and Distributed System issues 
• In particular,  how can scientists/researchers/medical practitioners/users 
access & analyze data “efficiently” (wherever they are located)
7
